Chapter 7: Mathematics of Selling

Success of a business depends on such factors as:
Customer relations

»
e Quality of product and service
= Time to market and lead time
e Price

Price must be:
¢ Low enough to attract customers
» High enough to cover operating expenses and make a profit

7.1) Markup on Cost

1. Recognize the terms used in selling -
Cost &—
e Price paid to supplier (manufacture or wholesaler) after trade discounts and cash discounts
have been taken.

» Shipping and Insurance costs are included.
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Vl; cost fo get
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Selling Price:
# Price offered to customer

Markup, “Margin”, or “Gross Profit™:

Cost of Product + Markup = Selling price <"”_

Selling Price — Cost = Markup H/-

Operating Expenses or “Overhead":

e Examples:

o Wages
o Rent
o Utilities
o Insurance
o Advertising

Net Earnings:

Total sales (Total Revenue)
- Cost of Goods TE" i 'K

- Operating Expenses
= Net Earnings or Net Profit
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Markup on Cost: s W‘k"f ? - l

e Used by Manufacturers, wholesalers, and some retailers
e Cost is the base on which to compare everything!

Markup on selling price: C:MF-}f( '.7_-2_

e Mostly used my Retailers
e Because most of their financial data are expressed as a percentage of sales

o **Sg]l Price is the base on which to compare everything!

2. Know the basic formula for markup

Cost + Markup = Selling price
e This markup formula is used when markup is expressed as

o A percentage of sales, or
o A percentage of cost

Other ways to arrange the first equation:

4 1) Cost + Markup = Selling price

2) Selling Price — Markup = Cnst}

3) Selling Price — Cost = Markup

/Seliing Prica\*

Cost Operating Expense | Net Profit

Markup/ |
Example: (,@3:34"':1 ave *’“Afiﬁol‘ _f_o QLT M{F\_fk’ufﬂ

If costis $15 an;El selling price is $20, what is the mark up?
- g _¥c . marvk
20 =B =G & vp

Example:
If markup is $5 and selling price is $20, what is the cost?

le::.frﬂ = 45 =05 = ST

. . Example:
If the cost is $15 and the mark up is $5, what is the selling price?

\5}15 "‘{‘B-E s 'éle,O :ﬁ-&ufuj vajc:&
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Example:

If cost of boomerang i

I.f"_
$20 jand the selling price is $30, find:

Markup in dollars
Percent of mark up based on cost

Percent of sell price based on cost

Step 1: Set up formula

l’d" 19

(@] %o Co 5-‘-— _tF
t Yo _tmericpl
s f = |ce 0 —
= “4 sell price §3 =
100%  Cost 520 Base
+% +Markup § +Part
=% =Sell Price $30 =Part

+ Part—

other Flg.{#

#*#With just cost and sell price and the knowledge that cost = base = 100%, we can solve for all the rest!

Step 2: find mark up in dollars

M’(k uF

cell price — CosT i
ﬁzo = [o  Mavk “E__. L
20— uls = -
T (0 % £o5+ #;’C‘ bage
+ |
7 Mavk : v+
1. w207 + ¢
- 7 < 5@1” P(i!(C - H 30 — Faﬁy.{-
Sell Price — Cost = Markup &
$30 - $20=$10
100%  Cost $20 Base
+% +Markup $10 +Part
= =Sell Price 530 =Part
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Step 3: Find % of mark up based on cost # % base
50 J/; ce S5t
Y- + Novkep & 10 + Part

S = sell pr€ § 3p = Pors

€. g o P _fr0
= 5 2

cost-  f zo

(!
V-
I
On)
\l.l/
N
=1
o

]
166°/, & a}f ﬁ 20 Bﬂfle

Compare $10 to $20 — what percent of 520 1s $107
$20 = cost = base up o 4 50% ¥ m’ [ O + Pt
$10 = mark up = part " 'ﬁc”" o
Formula for rate: ﬂ.u._i = ~ - ug

={ “4 <ell price * 30 ot
Rate = Part/Base

$10/$20 =12 = .5 = 50%
\ 100%  Cost $20 Base
+50% +Markup $10 +Part
=% =Sell Price $30 =Part
o
loovs, + 50 % =150/
o % C o5 *f tﬁ 20
+ 50% + M#Jk“f? 3 #{0
= sellprice = %D

Step 4: Find % of sell price based on cost

= \%0°%

100% Cost $20 Base

T, #50%  +Markup SI0 __ +Part
=150%  =Sell Price $30 =Part

s **You have solved for everything!
s Formula can be used to solve all these problems.
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Example 3:
e Markup on a basketball is $14.00

. halia.rkup on cost is 50% % )
. ﬁiﬁi ER: g:: price E > ET ¢ .6'0\96
| 00 % C ! # H + Pa(-f-

__9 + 505/9

|

-@ = Cost = ¢ =

0
3 ¥ N ‘
+tM= S = ?-‘3‘{"'4:@ SGHF"’Q’
N&k?'ﬁﬂ—"f-‘m
+ cost =

cost
M’ ;Mt Rote = loﬂefa ‘f 507;
100% Cost 528  Base

+509%  +Markup %14 + Part
=150% = Sell Price $42 =Part
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Example 4:
¢ Financial calculator cost is $23.60

e The markup on cost is 25%
s (zee
100%/o | C L
. +25% em td t fart
g #
I= 7 =l

QJ*P\::P - ?_360—* "1-5"

ct+M=5 = 2%.60+ 5.90 = sell Prce
Moswef

GR.t ﬁ:sﬁﬂ- = % F25%

loo %
+ 257

= P — -~ - L '
(129 ) /o 5 > #
100% Cost $23.60 Base
+25 %

+ Markup  $5.90 + Part
=125% = Sell Price $29.50 = Part
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Example 5:
» Baseball glove selling price is $42.00

e The sell price as a percent of cost is 140%
e What is the cost of the baseball glove?

: : MAY kU 51 .

‘5&2&&:}#522;*: CZE{-{, = 6% =Ioo7 @
Rate 7~ |

& 300 bee )

100% Cost $30  Base
+409%  +Markup  $12 <+ Part

=140%  =Sell Price $42 =Part
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7.2) Markup on Selling Price

Markup on selling price:
=  We are going to be talking about percentages

»  Why percentages: because you can compare across businesses and industries

e Mostly used my Retailers — because most of their financial data are expressed as a percentage
of sales

s Sell Price is the base on which to compare everything

1. Understand the phrase “markup based on sellir?;ﬂ

2. Solve markup problems when selling price is the base

= Same formula as before except we change which number we call the base
¢ The number we compare everything to changes
¢ Sell Price is the base on which to compare everything

_..--"'"-F‘PEII't
Rate % Cost % Part Part
Rate +% +Markup % +Part 45 \
=100% =Sell Price $ =Base
S—— _  Markup based on Sell price
I Sell Price Always base!!

*You can use this formula for most problems — solve for § amounts, solve for % amounts
*#* If you know what is the base, or “starting point” you can figure most things out from there:

Base

5‘?”
Q('\CQ

Math is Fun!
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Example:
If the cost of boomerang is $20 and the selling price is $30, find:

» Markup in dollars
= Percent of mark up based on sell price
e Percent of cost based on sell price

Step 1: Set up formula

Zf me "‘

c P
t /(eupf:ce:#w'* 3 M +ﬁ l
S ~ 0

0k -+ fart

|00 = 3 O Ex{ S@.
% Cost $20 Part
+%% +Markup % +Part

=100% =Sell Price $30 =Base

f

**With just cost and sell price and the knowledge that sell price = base = 100%, we can solve for all the rest!

|
y

Step 2: find mark up in dollars ‘& 4
N
c—c=m =30-20F 0 Wef

Sell Price — Cost = Markup
$30 - $20 =510
o Cost $20 Part

+% +Markup 510" +Part
=100% =Sell Price 530 =Base
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Step 3: Find % of mark up based on sell price

Formula for rate: Rate = Part/Base

p_Z-O_ z

R= "B~ 20

$30 = sell price = base
$10 = mark up = part
$10/830=1/3=.333=33 1/3%

T Cost $20
+33 1/3% +Markup 510 +Part
=100% =Sell Price 530 =

Step 4: Find % of cost based on sell price

0% ~,333% =

/’ "
Mavk o o ot 25 ~ B %‘;}

sel| Price Rate bf 5&” price
Sell price % - Markup % = Cost % IR -
100% - 33 1/3% = 66 2/3% 100 2/, *?;3,?73% = éé"é}é

66 2/3% Cost $20 Part
+33 1/3% +Markup $10  +Part
=100% =Sell Price $30 =Base

**You have solved for everything! \Z

s

Example of markups based on sell price from varying industrie§ page 988~ =/ ? |
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3. Use the markup formula to solve variations of markup problems

Example 2:
e Three ring binder has a markup of $1.72

e The $1.72 is a markup on selling price equal to 35%
= Find the cost of the binders
¢ Find the sell price for the binders

€

¥ @ fart

(6
mar k
R, A Ry | (i R
= (80%5 = 2 4.9 )z Base
eru{?# |32, _ S ’
\Bﬂ R =~ Matkper - 125 4'?“{23 .11
sellprice — -~
.' e
Rate il Pr'"
hexe Ie,
(#9)
S=MM=C = 1 9)< 33 = —
Cbﬁfa‘ﬁ e P‘Uxﬂ(up 5 |
Q ? [onY, - Cus+'
ell pvice
Yo Cost $C Part
+ % +Markup  +8$1.72 + Part
=100% =Sell Price =38 = Base
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Example 4:
e Cost of jogging shorts equal $9.15
e The markup on sell price is 25%
s Find the markup

&) /A :
A*5)% B
100 %
| 06% = 25 %

f——: (G = 56// Frice =
R

[

| 2.0 — @ S

O Cost 59.15 Part
+25%  +Markup +35M + Part
=100% =SellPice =35 = Base

Il_.-of‘ 2’5




4. Determine percent markup on cost and the equivalent percent markup on selling price

e Sometimes markup based on cost must be compared to markup based on sell price.
.
Example:
e A manufacturer must understand what they use:
o mark up based on cost
* While at the same time they must understand what the retailers use:
o markup based on sell price

Mg~ pades
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Example:
A small motor company sells to both manufacturers who makes compressors and to a retailer who

sells the motors to consumers. If the cost of motor is $50 and the selling price is $75, find:

e percent of mark up based on cost
= percent of markup based sell price

Step 1: Find the % of mark up based on cost
)@D% ' | C | # 50 \ Bﬂ{fe

Joo 7% t507% =

100%%: Cost 550 Base 4+—— Cost is the base!!

+% +Markup  § +Part
= =Sell Price $75 =Part

100%  Cost $350 first
+% +Markup  $25 +Part
=% =Sell Price %75 =Part

second 1005 Cost 350 Base
" +50% +Markup _ $25  +Part
=% =Sell Price $75 =Part

Markup on cost = 50%
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Example:
A small motor company sells to both manufacturers who makes compressors and to a retailer who

sells the motors to consumers. If the cost of motor is $50 and the selling price is $75, find:
e percent of mark up based on cost
= percent of markup based sell price

Step 1: Find the % of mark up based on cost ‘
) ﬁg% c # 5 QO | Bﬂf@

loo% t50% =

1009 Cost 250 Base 4+—— Cost is the base!!
+% +Markup  § +Part
=% =Sell Price $75 =Part

100%  Cost $5ﬂ <+ Base—— first

+T +Marku +Part
= =Sell Price $?5 =Part

second 100% Cost 550 Base
— 450% +Markup  $25  +Part
=% =Sell Price $75 =Part

Markup on cost = 50%
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Step 2: Find the % of markup based sell price

C ﬁ 56 bt
pmoey (28 + fart

L _
=15 :?ﬂ 75 }:K{

M= - = F5— 5 5
SE!FVNE = “‘é; = : - - —= 3% 33
Peveont sell price 35 3 g
331
% Cost $50  Part 3
+% +Markup  § +Part s
=100% =Sell Price §75 =Base « Sell price is base 3 3 ) -5,3 j}/
J— &
% Cost $50

+% +Markup  $25
=100%  =Sell Price $75

% Cost $50
+331/3% +Markup $25 +Part
=100% "~=S8e¢ll Price $75 =Base

second Voltonn of

Poge 234

5 50% Fhen Markup
on Cns+ % is 334 ).

Remember: going up always larger than going down: notes from chapter 3 — ——»

$25/550=1/3 =» Markup on sell price is 33 1/3%.

TF MorkKup an cost Percent

Conclusion:
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p»  Chapter 3:
Increase:
Sales went from $10,000 to $20,000 in one year. Find the percentage increase.

Beginning point = $10,000
Ending point = $20,000

Amount of change = End point — Beginning point = $20,000 - 510,000

= $10,000

Beginning point = $10,000 = Base
Amount of change = $10,000 = Part
Rate of Change =7 = Rate

Rate of change = % increase = Rate = Part/Base = 10000/10000 = 1.0 =100%
“100% increases in sales.”

Decrease:

Sales went from $20,000 to $10,000 in one year. Find the percentage decrease.

Beginning point = $20,000
Ending point = $10,000

Amount of change = End point — Beginning point = $10,000 - $20,000

=-510,000

Beginning point = $20,000 = Base
Amount of change = -$10,000 = Part
Rate of Change = 7 = Rate

Rate of change = % decrease = Rate = Part/Base = -10000/20000 = -.5 = -50%
*50% decrease in sales.”

Illustrates the fact that % increases on the way up are large while similarly sized “number” decreases
on the way down are much smaller.
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Examples: . , %5
Convert 25% mark up on cost to the equivalent mark up on sell price .

of
Mavlcup sn Cost Fzrmn‘f“ = 2-‘5%

FWMUI A — Mmfkur ol coesT G/{, o /U\fllf'!(uf) o¥]
i | + ,Maw'kvp o cost '/,;. 5(?'/({9"’“59—
Madkonl gy &
‘S&I'[Pviql = - e
°/p (V+25) | .25 > RS o=
o

S Markup on sell price = % markup on cost/(100% + % markup on cost)
% Markup on sell price = 25%/(100% + 25%) = .25/1.25 = 1/5 = 20%

Examples:
Converl 209 mark up on sell price to the equivalent mark up on cost Moy fCup or) ¢ “r .
| P¥ice % ) 2,;(3
MOV I up s Mavicup awsd.'pmc'/; 25%
Cos+ - -
A (l = Mrwfﬁffrdﬂ:'i\)
W 2 : 2
MoV Ko _ = — ,_'._g' == 2.5 = Z S /t:
T A 7

cf’fﬂr L
. Ji= 2

% Markup on cost = % Markup on sell price /(100% - % Markup on sell price)
90 Markup on cost = 209%/(100% -20%) = 20/ 8 =% = 25=25%

Example of common mark ups on cost and selling price, middle of page & 7 ¥ Lf

e
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6. Find the selling price for perishables

I€ Bij '_D"S Bﬁ-.k:£-ﬂ7 Mmakes (00 doZen) ,[nujhmﬁ o
d? . = =I5 #Zrﬁa Wo{pz&m; “‘M ?*-aa%
P

'f'}‘ﬂ dﬂujhhdr" jﬂ_" ﬂ(bhaféd( -h:, a ﬂb"l'f’ru F.r"f'-!
What 15 fhe sell fnlf-& fer AoZdM = Ne 0{63513’29{

M&V’kv‘a on sell frice. is 55% f e

Step 1 Py N
7 c % Z.- J Pmr+
/4_ 55 % 1 M 1 ! + F]&{_F |
= /00% SR = @ 555.59: Paso
dtal cost = 2.5 ¥ /00 = 2 G0 st
co5t as - ‘%% ~ ot — 5B = 6‘5'};

k of self price
$ = ¢ . =25 O Z50 = 555‘57}

" Rate .4 ,
[ ~——_Rownd' | heve
[57e22] fud #of Dozen made "‘“‘*\ -

ofy of Dozer medel Jo0% = F° = 13% =» - 1> |

Al I

.‘ﬂwd— will s€ J\ Q2% (o0 — 73 - f./
4 £ Dozen Seld = Fe——

' (Loriits

( Sep 'bl Find (rice ferv dozer “T’?ﬂy
5 wtal sell poce. = 5.0 9 :5-?#;?539:;!

r\ce pov doZeN ~ A of dozen 5014 "l x s.‘{ﬁrpu
The grice gor dozens js ¥6.9F [ s
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7.3)

& @ @& @

Markdown

Markdowns are used to stimulate sales
When sales are slow markdowns reduce the price
Lower prices are used to attract more customers and to increase total sales.
Slow sales can be caused by such factors as:
o Weather
Retailer ordered to many goods to begin with
Competitors lowered prices
Odd sizes or colors may be left
Changes in fashions
Seasonal changes
Economic downturns

00000

1. Define the term markdown when applied to selling

Prrce

Reduced
N&Wclowﬂ gmgma\% = RE

IDOO sF\mkaﬁ“‘”\\bi O\ 1“"‘( Pnce

o
{ja[& Ff’i(ﬁi’,}

v
fva \
selllM9
. el i price
Reduced price = original price — markdown

Markdown = original price — reduced price
> Base

l Q&f’ceﬂ."‘ - #Mm 'Kot_nﬂj’}‘ 'Fr”" hrj]l-ﬂj = Pﬁ\,'f']L

-—
—
==

/ f?tduce‘&\. = # QQ&UC@'A P‘(IC& = Pa(._.{'

rnce

“‘,r"é
100% $Original Price Base
- % Markdown on Original price | -$Markdown from original price - Part
=% Reduced price on original pricci= $Reduced price = Part

**With this formula:
If you have any two figures on one side and any one on the other side you can solve for all numbers,
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Sell price after markdown:
e Sale price
e Reduced price
=  Actual sale price

2. Calculate markdown, reduced price, and percent of markdown

Example:
The original price of a parka is $116.00. If the markdown is 30%, what is the reduced price?

Step 1: plug the numbers into the formula

|04 B oviginal price #”é Base
-20 Yo — & mavkdow =t

TH0% =¥ Redud bz

'

e 4 100% s116 Base
y -30% - $Markdown - Part
' = % = $Reduced price =~ =Part

Step 2: Solve for the % reduced price on Original price
_

|00% — 507 H fo’4

100% 5116 Base
- 30% - $Markdown - Part
=70% * = S$Reduced price =Part

Step 3: Solve for l'ﬂ:::f? pnc;: t’J Re‘ UeA
fxe=r =) od (KT
price Rate

Original price x % Reduced price on original price = Reduced price
$116 x .7 =581.20
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Example:
If a raincoat is sold at the reduced price of $18 after a 40% markdown, what was the original price?
Step 1: plug the numbers into the formula
o / ﬁ _ _ )
'00 O C""‘-jlhim\ price B /Ep\ﬁ
3 =4 May i< douo — P
- % f ary |

- GO%’ :\ﬁ@eclucealﬁr,'@ § g = Pact
e |

w2 100% $Original price Base
- 40% - SMarkdown - Part
=518 =Part

7 AN =
. I on this side so we can find all the rest of the numbers I k% ﬁ/ .5/ ﬁ/

2 on this side

Step 2: solve for % of reduced price on original price

Joory T Yok e g

|

100% $ Original price Base

- 40% - $Markdown - Part
= 60% =518 =Part
> i
Step 3: Solve for original price #
Reduced frice i g #30 =

"T{ =pr = Reduced frice Rate

Original price = base = part/rate = $18/.6
Original price = $30.00

Excel is Fun! Page 23 of 25 Math is Fun!




f’r rah;’&r’ 5&”5 an a-t/( é('-'ﬁk Eov
$828.20 after deducting 187 From
+the wiyl'ml pVice (Mkdfaw“) , Finid
The wijiuqf frice . |

@ Lys+ vaviables ahd 061717(;/5

§
6o deslkc Price = B2, 20

Mavic douwpy % = ’500
Find M’ijjp&} PP’“I‘Ca,

May ke doos N
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3. Define the terms associated with loss. Determine the break-even point and operating.
Determine the amount of a gross or absolute loss.

What happens if vou mark the item down too much?
e Reduced net profit

No profit (breakeven — total cost and expenses = price)
Operating loss (reduced price is less than the breakeven point)
Absolute loss (reduced price is below what it cost you)

| 63 sell Price) - Redvced sell Price

Nl

/
I."
|| $ Cost $ operating expense $ Net profit
\
3
¥ Absolute loss point Breakeven point
1+R. sell pri-::e—"| Absolute loss—*
*R. sell price i »Jperatin g loss —™
1 i
*R. sell price — =; Reduced Profit™
|
POriginal sell price "]

A so linle
J{" o ‘:’:_:lr = o
H"‘-\.
Point” N
N
I \
|I \
v \
Absolute Loss Point = Cost W

Breakeven Point = Cost + Operating Expenses

Absolute Loss = Cost — Reduced Sell Price

Operating Loss = Breakeven Point — Reduced Selhng Pn{:e ”'
Reduce Profit = Original Sell Price — Reduced Selling Price™ -
Net Profit = Original Selling Price — Breakeven Point {: =
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Example:
Bay Air paid $40 for a motor. If the pperating expenses ar }ﬂ@ost and the reduced selling price was $50,
what is the amount of profit or loss u\_f\,—-————_ | 4 \

EG f"{{.‘i \,‘f/ :‘H

$, _4
GPWQ‘f’TNj WFQA;‘ = ?}O% *— #ZFO — F?—-

S ﬂr—q’j
| cont - Yo, \eat=ig

B e

Step 1: Find cost and operating expenses

Cost of motor = $40
Operating expenses = 30% of motor = 30% of $40 = .3 x 540 =512

|
f
Step 2: Find breakeven point to determine what sort of loss it is. j‘

Brealcevors poin] =  Ho +(27 =2

Breakeven Point = Cost + Operating Expenses = 540 + §12 = §52

Step 3: Is breakeven greater than reduce sell price?
6 rea. exfen = 52 > f?edugfj __-;g.f." ﬁﬂ = Lo

$52 > $50, yes breakeven is greater than reduced sell price, so looking at the diagram I can tell that there is an
operating loss.

Step 4: Determine operating loss

52 — 5o

Beale even R {C(U(gg f qpemﬁﬁjj
Pmﬁ‘” priee LO.';S

"

-— ——

Operating Loss = Breakeven Point — Reduced Selling Price = $52 - $50 = $2.00
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